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BACKGROUND	
SUMMARY	 A	 faithful	 representation	of	 polar	 stratospheric	 chemistry	 in	models	
and	 its	 connection	 with	 dynamical	 variability	 is	 essential	 for	 our	
understanding	of	the	evolution	of	the	ozone	layer	in	a	changing	climate	
and	 during	 the	 projected	 continuing	 decline	 of	 ozone	 depleting	
substances	 in	 the	 atmosphere.	We	 use	 a	 new	 configuration	 of	 the	





Stratospheric	 ozone	 layer	 shields	 Earth’s	 biosphere	 from	 harmful	
ultraviolet	radiation	and	greatly	 impacts	the	thermal	structure	of	the	
stratosphere,	 strongly	 affecting	 the	 climate.	 A	 growing	 number	 of	
recent	 studies	 suggest	 that	 the	 full	 inclusion	 of	 realistic	 ozone	 in	
atmospheric	model	 simulations	may	help	 to	 improve	both	 seasonal	
weather	predictions	and	climate	projections.			
https://ntrs.nasa.gov/search.jsp?R=20170004587 2019-08-29T22:45:13+00:00Z
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5	
reactions	 that	 release	 atomic	 chlorine	 and	 strongly	 depend	 on	 solar	 illumination.	 The	
chlorine-catalyzed	ozone	depletion	is	limited	to	elevations	below	about	26	km	(potential	
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We	now	 turn	 to	 the	 spatial	 distribution	 of	 the	 chlorine	 compounds	 and	 ozone	 in	 the	
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7	
concentrations	 are	 aligned	 with	 the	 edge	 of	 the	 polar	 vortex	 and	 the	 chemical	






most	 of	 the	 polar	 ozone	 resides.	 Figure	 5	 shows	 the	 cumulative	 change	 in	 the	 vortex	
ozone	integrated	between	200	hPa	and	40	hPa	(~12	km	to	22	km).	The	results	are	shown	
in	Dobson	units	(DU:	1	DU	corresponds	to	2.69×1020	ozone	molecules	per	square	meter	






480-K	 potential	 temperature	 surface	 on	 11	 January	 2016	 (a-d)	 and	 21	March	 2016	 (e-h).	 The	 black	
contour	is	the	edge	of	the	polar	vortex.	
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A	 new	 configuration	 of	 the	 GEOS	 Data	 Assimilation	 System	 with	 the	 STRATCHEM	
chemistry	model	allowed	us	to	produce	a	detailed	representation	of	polar	stratospheric	
ozone	 chemistry	 during	 the	 exceptionally	 cold	 (in	 the	 stratosphere)	 2015/2016	 and	
2010/2011	winters.	The	chemistry	model	simulates	 the	evolution	of	a	host	of	chlorine	










future	 data	 assimilation-based	 atmospheric	 reanalyses	 but	 also	 help	 us	 identify	
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This	work	has	been	done	 in	collaboration	with	our	colleagues	 in	 the	GMAO	and	other	
institutions	and	will	be	included	in	a	peer-reviewed	publication,	Wargan	et	al.	(2017)	now	
in	preparation	
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